The millimeterwave spectrum of fluoroacetonitrile (CH:FCN) in the ground state has been investigated in the region between 50 and 150 GHz. The transitions have been fitted to a Hamil tonian using three rotational constants, five quartic and seven sextic centrifugal distortion constants in the symmetric top reduction by van Eijck and Typke and in the s-reduction of Watson. Further Watson's "determinable constants" have been calculated.
Introduction
Kasten, Dreizler, Job, and J. Sheridan [1] mea sured 22 rotational transitions of CH2FCN in the microwave region, with the principal purpose of determining the quadrupole hyperfine constants of the nitrogen atom. They have been able to deter mine the three rotational constants and four quartic centrifugal distortion constants. The constant D'K was fixed to zero, because there was a high correla tion between this constant and the A' rotational constant. To improve the data we measured 101 lines in the millimeterwave region and fit them to the Hamiltonians of Watson's symmetric top reduc tion and the symmetric top reduction of van Eijck and Typke. We were able to determine all rota tional, all quartic and all sextic centrifugal distor tion constants, including a value for D'K and a more precise value for the A' rotational constant.
Experimental Details
The fluoroacetonitrile was prepared by dehydra tion of fluoroacetamide with phosphorpentoxide (see [2, 3] ). The fluoroacetamide was made from ethyl fluoroacetate and ammonia. The transitions were measured by two methods. Most of the lines were measured using the video-method directly. The klystrons were modulated by a sawtooth fre quency between 20 and 50 Hz and the absorptions of the transitions were displayed on a control CRD. The frequency marks were produced with a convenReprint requests to Prof. Dr. A. Guarnieri, Institut für Physikalische Chemie der Universität Kiel, Olshausenstr. 40, Haus S 12c, D-2300 Kiel.
tional method. The IF-frequency obtained by mixing the overtones of a synchronizer ND800 Schomandl with the klystron frequency was de tected by a radio receiver. The following klystrons were used as fundamental microwave sources: OKI 30V12, OKI 35V12 and OKI40V12. The milli meterwave frequencies were produced by harmonic multiplication of the fundamental frequencies. The absorption cell was a glass cell with an inner radius of 50 mm and a length of 150 cm.
The rest of the lines was measured using source modulation. A 16.65 kHz sine wave was used to modulate the standard frequency which stabilizes the klystron. After detection the modulated signal was amplified in a narrow-band amplifier at 33.3 kHz and further phase detected. The frequency sweep was provided by an externally controlled ramp voltage to the frequency decade ND800. The klystrons were stabilized by a Schomandl FDS30 syncriminator. The millimeterwave frequencies were produced by the klystrons OKI 90V11 and OKI 100V11. The absorption cell was a A-band cell of 1.5 m length.
The transitions were assigned on the basis of frequency fitting and of relative line intensities. The sample pressures were between 40 and 50 mTorr. All spectra were measured at room temperature. The accuracy of the measurements is believed to be ±10 kHz.
Results
The measured lines and twelve lines measured by Kasten et al. [1] are given in Table 1 . These fre-0340-4811 / 84 / 0800-0800 $ 01.30/0. -Please order a reprint rather than making your own copy. The computer programm ZFAP6.FOR (author: Typke) was used for the fitting. The resulting rota tional and centrifugal distortion constants are shown in Table 2 . The "determinable constants" of Watson [6] , calculated from the constants of Table 2 , are shown in Table 3 . Table 4 gives the correlation matrices of the Fits. The correlation between the A' rotational constant and the D'K centrifugal distortion constant amounts to 0.753. All correlations are smaller than 0.99 except the correlation between the D'k and the H'K centrifugal distortion constants, which amounts to 0.992. 
